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Abstract of JP8327592 

PURPOSE: To simplify and miniaturize the 1 1 P y3T^ —y^*Tattrf 

structure of a thin film type gas sensor by 
providing a sensor element comprising a 
porous electrode layer, a proton-conducting 
solid electrolyte layer, and another porous 
electrode layer which are sequentially stacked 
on a porous ceramic substrate. 
CONSTITUTION: A film of a zigzag platinum 
heater 9 is formed on one side of a porous 
alumina substrate 8 of a predetermined gas 
permeability by using vapor deposition 
method, and an anode 10 (platinum electrode), 
a proton-conducting thin film 1 1 , and a 
cathode 1 2 (platinum electrode) are 
sequentially stacked on the other side to 
obtain a sensor element for use in a limiting 
current type sensor. A platinum lead wire 13 
and a means for limiting gas to be measured 
to the sensor element are incorporated into the 
sensor element to constitute the limiting 
current type sensor, thereby, the sensor is 
given a simplified structure and capable of 
miniaturization. Because a proton- conducting 
solid electrolyte thin film 6 shows high electric 
conductivity and good proton conductivity, the 
internal resistance of the sensor element is 
reduced, and measurements of hydrogen 
concentrations over a wide range are made 
possible. Further, the voltage applied to the 
sensor is varied so that the concentrations of 
not only hydrogen, carbon monoxide, and 
hydrogen carbide gas but also steam can be 
detected. 



Data supplied from the esp@cenet database - Worldwide 




http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP8327592&F=0 



2006/07/20 



(19)H*WMW UP) (12)^^1 #P^F<2^|S (A) (ll)ttlWI^PI»# 

^^Ip8 — 327592 

(43)<&§fiB ¥^8 ¥(1996) 12^ 13 B 

(51) Int. CI. " ftgUfE^r FI 

G01N 27/416 COIN 27/46 311 H 

27/406 27/58 Z 



#glft# *!8# 6 FD (±12*) 



(21)W^#-^ 


»R5p8- 103729 


(71) UK A 


000003609 










(22) fctiiil 0 


8 ^(1996) 3,3 29 0 
















^¥7-99878 


(72)«59J# 


tin 


(32)@5fc0 


¥ 7 (1995) 3^310 




»fc**fc*W^W*«*^il4i# 


(33)ffft*±KB 


0* ( J P) 




l K*£tt»H+*W5EBfrt 






(72)#W# 


ftff ^Bg 






















(72) 
























(74)ftSA 





(54) »ui**^-fe>+a^*©iia*» 



(57) [Xffi] 

[«f«] #7LR-fe 7 5 ytWfc (7VU S 8 ) ± 
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(a) E!^SwH 



1 

(1) : 

AB,-, M .O,-, (1) 
[5t*. AteCa, Ba, S r fabMRZntz'Pte < t 

'PK< tbim<D7t%*mt>l'. MliYb, Y, Sc, 
Zn, Nd, Mg, In, Sm, Dy, Eu, Ho, G 
d, Tm, Ca, LafribmtR£tlfr'Pte< thim<» 
xJft£3t^U O^x, y^O. 5XfoZ>] -C^^^ix 

[»*S3] tS^Pt, Pd, Rh, Re, Ni, 
W, Fe, Ag, Au^^51^^nfc'>^< t*> imv> 

&K5c****>4* ^ £ i iaifeco»^ 

m/ a t m • m i n • c m 2 

*^«r*a^iiA/-e«6 r £4*»£^*»R5£#*-fe y 
[000 1] 

[0 0 0 2] 

*Bmftff0SB«F& JEl-> *«>J«?fflBIW^»»AW 



2) »8-3 2 7 5 9 2 

2 

[0 0 0 3] KB-CA<eF4^o hyfiWttt^i- 
B*«BRo«f3El±, I 9 80¥fti:a]|l (**) &fc 
ctoTfg^WlCtT^n, SrCeO, , CaZrO, m 
<DCeXI*Z r<£>— SP^r 3flli«)*^y"Cfift Lfc^n 
hSBMfcftd*. Kfi-CXv^n h^eWtt** 

io >r ha»ft:ft«rWfflufc«»«»» **±j*im, it* 
[0004] iii^p h yewttBfc* mftmmm 

H^/iSSiS^JS+OTK^SSa^WS+S-fe^i: LT 

20 -T-5«gft®?&* (jgm^§D **«S-fey^*«SlfflfcS 
[0 0 0 5] H#*****»**^*fcSHES*t 

fl*.tfttBIH6 2-2 6 9 0 5 4^«^tt, 

B^+j/^t^BlcBBtaaiitrBofc-fe^**^!! 

[0 0 0 6] 

4*>*>, jB*e«i«;^^-feviMi, ^tft(7)^^gg^ii5 

B©B*B3e3ftSprB"c*>5. >*-e^ 

[0007] <tr5T\ ttJEBftiixXv^^o h^e 
Wtt»fb*tt. ^m^^^^^^^tt^ft:^ (8mo 

1/% YSZ) [Cifc^T l-3«?/h$<, «»H»fil* s * 

t ft««S:«"rwi:^-e#"f, S/NHstf'hS 

#<j£fiB«>»«»JSSrfi i 9^i:^-C#)5cv\ ti>ofc 
BlWfcofc, Z<Dtz£>. tefflfelfxnl&Stlz&ttX 
50 jRfleit«?L©*#*«r*<kS*4»t*itf46ft^-»fc«> 
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i o o o 9 ] '&&<Dzf* h >tem&®ftmwmz% 

(tK) , Mt-tt, ftfbic* (HC) -SMfcei* 
(CO) , tK^ (H s ) ^#Si-6 0 L*»L43ftS6, tK 

*xt/*is« (*) (Dm&zmmmmL, mj-ii-s 20 

[0 0 10] MK> hyfi»tti*t*t«: 
■feyf**^-o#attfc»< JLo^iS-lc*iJ»Six5Rr* 

^snatfAofc. 

[0011] *»Wtt»E«*a««>IB«**W*"*"5 
fcfc<z>t>are*>6o *«W^S3V^T, H#«W»^tt* 

5<h^5li, h ve»ttH#«»K»lR«:« 40 

[0 0 12] 

Stt: (-«ictt^lSttttt#«a:^6ft6) fc*«>6tt 
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[0013] t-ftto^aM^wi*^*^***, * 
y?m&±.\c x znwmmm. b>&m 
ttafra*j(a*a. &iiimm#mMMistixm 

[0 0 14] ^ohyfi»tt(H«||«ttm 01* 
tf, -«* (1) : 
AB,., M .O,-, (1) 

[5t«K AliCa, Ba, S rH*RSilfc / >ft< i 
bia<05c*&**>U BttZr, Ce^bSRSilfc 
i!>4<"£fcl«W7c*£*frU MliYb, Y, Sc, 
Zn, Nd, Mg, In, Sm, Dy, Eu, Ho, G 

d, Tm, Ca, La*>fe»K£frfc*ft<*fel«© 
7G*£*;bU 0^x, y^0. 5tfc?>) -C*;b$*L 

©«IMM«>9 0%«±tt«**r*i-*aWMJ"Cfc 

[ooi5] aattai-5A«*t»*»e>»**ix' , cv^x 

■fcVV&S, 09x.tfP t, Pd, Rh, Re, Ni, W, F 

e, Ag, Aufrbm$l£tifc'J>te< ki>in<o&R7t 
[0016] ^TLKir^ * ytmm^ 

0. 05~05mL • mm/ a t m • m i n • c m 

[0 0 17] -fe>**^*:#a^fpaS***:»J-tt. 
■fe^**^«r*0fR-rS3t*oaiJR*» («x.tffc-^) 
fca+SttaicKltSfc J:^\ fc-* 4 
Rtt 5*njR«S:*7LK"fe S^^ir 

%BRi8}m£<timi-Z>Zb&X$X£\,\ 

[ooi8] ^aw^sK^^-fe^iMi, axattA 

#«a*a*a**viMc*5its«ffl*R. 
R»aa-e»BH"6*», (b) -fc^+a^i^Ba*: 

[0 0 19] *»W©»R5a^-fe^1Mc*5Jt5^o h 
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****** »l:41WJ:<t>«f^^^ 
[0 0 2 0] 

[0 0 2 1 ] 

[0 0 2 2] A. W»<08!fls 
© ttttfltttt 

HI 1 lc«36»K»<D»^WW7 p h Sr^iTo 
SSSftfc-cr/n (fiAlt : C a z 

r,., I n 0 . , O,-. ) IWfcflsafca&lC, CaO, Z 
rO : , I n 2 0 3 Sr^e/Ht 1:0. 9:0. 0 5 lift 
6«t9t-1 0 0. 0 9 g : 110. 89g : 13. 88 
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^t-K3 5 Ot;/h0>aflrCl 30 0tiT'ML 
«»ofiMS«r*T L/C «M*teofc]iM**r* y *tf 

10 -/PT^a-yP (PVA) *10%S*LfcPVAS« 

**rl "2 0^3 0 »IUIU «*»**rf^ofc 0 :w 
0ram(Offl:fil gA*V 
— 7 0 0-9 0 0Kg©ffA^^ 

-K3 5o < c/hr-6oo ( c^r*#styt 0 6oott' 
h-ei 4 0 0t*t?MU i o*mi(WL, 

20 [0 0 2 3] «t*TLfc^^^ h^ICW?^ 

# 1 2 0 0 lcr*ffi*»?>ft 2 0 0/i mBFIf L"C±T®^ 
B']9*ofc. ^^m> W«»#2 0 0^i"Ctt±rfW 
^£Lfc 0 LTV 5 0%HFgOT-eiO«x 7 f 

Pt^O. 5 /z mSt I 3 mmft^tfti tfc, ■£ L 
30 PtlillCiliO. 3Mm©Pt»^Lt, 

[0 0 2 4] © SRKfi. 

+mU±-^. rfTj&n°nT*fo£C a Z r 0 . 9 Inc., O,-. 

1 fc^+*{*T-fiJc«1-5 r. £ let 9 tfofco 
[^1] 
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A, 


A 3 


A, 




CaZro.9 Iiio.i Os-t 




Ar 


Ar+O, 


Ar 


Ar+O, 






$>$ (5 0 Ot:) 


XAWJ (W) 


2 0 0W 


nm (h) 


5 


5 


5 


5 



[0 0 2 5] *'<y*0kft<D^\ AXf*<D'&<D®MM £TI2^ 2 

a2:fi!»tfcCaZr 0 , 9 In 0 .i O s -. <B#*r*§* 





XgHiWr 


EPMA \Z£%mtttftft 






Ca 


Z r 


I n 


A, 


7^7 7 x 




1.00 


0.84 


0.12 


A, 






1.00 


1.29 


0.21 


A, 




^n?x;*H h 


LOO 


0.83 


0.12 


A< 




7^:7 7 X 


1.00 


1.45 


0.19 




^n:/X;*Kh 


LOO 


0.89 


0.12 



[0026] xm\B\$r<Di&%:\z£titf^ f$.mm.mte, ± 

«isitff«)3e*«:ia2ii^-ro a 2 (a) bar c*^* 
(b) 128 0 ox:BMmW:(D-<u-y^^4 h»Jt<z>x» 

IslSrBSriFU 12 (c) ttJtK^CaZ rO, 

[0 0 2 7] EPMAtCj:6*IR«©a*Jfc»«fie*»- 
<fc6t, A r*iat?tt^-yy harit*l5#I^S<DlB 

3»s»e>ns*s, Ar+o 2 »H«q'r^i«Lfc»^^tt 
z r ,ca, i n©jtws*Jtfc4e>i\ artttw-fn 



fc^m^K^Aio^gicov^r^LfCo x& 

[El#fOte*J:0, :^S^»lia = 5. 7 4 
8, b = 8. 0 0 6, c = 5. 5 9 0 [A] tWttiX* 

EPMAOm 9»e>nfcRjfifi6C a Z ro.,4 I 
n.,,0,-. Srffl^-CK»0«S*WtHUfco ^^a 
tto. 0 2 5 i:Klt -toigft, K»o«a«:4. 
59g/cm 3 ^ft^. CaZr,.,In t ., 0 2 9 7 6 
<7>3&&g4. 6 7g/cm 3 (»+S»iASTM* 
-Ktt&ttffl) ©98. 4%<bft l 9, 3&>ft»)a«*Ra s 

[0 0 2 8] B. J£ 

hye»#* % 5^7^SS±JCAr»H«T-e 
^Um^HU 9 0 0t{:TMlLfci, Ptffi 

(WRte) . 1%H : + 1%H 2 O/N: SMaftTKi* 



( 

9 

b l Iff ft ± L r t ^5 r £ o fc. 
[0 0 2 9] C. :/n h>£3Jtetf>»B 

5/ira) /CaZr,., In.., 0 3 -. (Bf5ym) 
/Pt (HVO. 5/im) OWIt-J&ilU SiJif$i§tf>f* 

oo c C(crtT^v\ *?LHT^5-^«««)«-ffi^tta* 

iHT10%H ; + 1%H 2 0/N 2 ^^AU 
i&mcy-yy^tfxt LTO. 1~2 0%H 2 +1%H 

3 o/h 2 0>#**i»fcsf*ttfc. *£*£04i£*M% in 

H 3 ^|:»U5 0 0t&t;9 0 0tf, 

RT Pi 

E= 1 n 

2F P, 

[E :jg«*K R F : 7/77-^ P 

, /P 2 

r*l ■ftLfcWH45 0 0-9 0 0tO 

[oo3o] d. ramm (sem) \z&z>w$mm 

MStrC-T-mtil (SEM) (CTilgSLTltlfcL 

fc 0 ie^, «^>t-y^ifcianvtfiS7 o 

Ot:, 1%H 3 +0. 1%H 2 0/N 2 *H«T-CK» 
tetfLZmfeLtZo M£tt, ffifi|5mV, 1 0 

mHz-1 0MHz|:tWof: o ^CD^^r&c o 1 e 
-cole/oyhi Lti 5 Cl^-f o HI 5 ( a ) Mfc 

e»i («ffo. 3 mm) onieccwKRogftatt 
2, 3 (fticgwo. 5 M m) «^nrt^ 0 HI 5 
(b) tt-fc^X^BrBBL 0 5 (c) liH5 (a) 

58tf-, tt#, ffffi«SiW8B£3B*«r^o 116 (a) 

4±jce^a«5 (MHO. 5 M m) , /ohygit 

SPB6 (K*5|cm) , fi&««7 (IfO. 5/im) 
jWB*#ritS*i/CV*3. @6 (b) tt-ferv^K^^Kf® 
H, U6 (c) lid 6 (b) ^tyfi^TOOtT* 
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■BO*****-. 

[0 0 3 1] B5 (c) T-li2o©RaM*«ij»^«Sl* 

fifca*, 116 (c) -ciiioonaJRIWU^fflSix 
4*>ofc. X, *Sftft«:0. 5%, 5%*LfcW, * 

R, littT-fifiiSr. R= tttt#«Si*r, R> » 
(c) {C^o^-C, Itt*W4Sttl. 6kfl (10MH 

z) iitttt^fifii+e^ttat^t (&#M£*i 

20 2 0. 5 k QK III + 

(^fflSft 39. 9kQ;10MHz) o X, H 
6 (c) IClfc^-C IVIi«»K«Si3 0Q (10MH 

Jn2. 2 k Q ; 1 0MH z) 0 

[0032] rrr% /Dh^»8*i^a 

Jgt*tt5. 3X10 2 [Q/cm] . tt*^>fitt4K» 
6. 8X1 0 3 [Q/cm] -Cfc»), ^oh^gittB 
30 R6©«»tftfi*l4 6. 4 X 1 0 2 [0/cm] tfc 

[0 0 3 3] H%fi»J2 : SMSMil-rSbixfe^ci 

*<DmittMRV^>Vffi&*®8\Ctjk't 0 ms (a) 
tt-fey-^*^©»^W«r^L. H8 (a) tC^V^T, 
40 afe#ft4:fflV^-C, #*iift*0. 0 5 [mL-mm/a 
t m • m i n • cm" 

111 (^ttCaZro.v In,., 0 3 -. 

R) /BS12 «rlfiftaii^UTIR#« 

(H^-fr-f) «rli*aA/-e, i8 (b) (c^-fPS 
i9 (a) Iii8 (b) d 
50 ^+H*««**v*o*>'**^osFaSBI"Cfc«. 



1 
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X, H9 (b) [c x H9 (a) <Oir>-1J-§^GC>£r®[a 
(WfffiSEM¥K«:««:ftLfct^» $r^-To W«bftfc 

ffli»ifB«>e>*t4^ofco 15 (a) |c» 

**Wo*J*-fe^T-tttt#35 s ««*ixi", SAW 

-fe :/+ t?tttt«MW/h S<4ofc:t*«6. 
[0 0 3 4] SlfiE-fe^lMII^Sre 5 O'ClcJnijRU SKI * 

x [mA] -«e [v] wtttmwtfc. mit&m*® 

io (a) tc^1\ Biap«ffio. 6V<D#f<Dfcm 

mm [%] ^m^m^ [mA] t<om^mi o (b) 

ic^-r e HI 10 (a) 0>fl|£tt*J:>K **«*fc»JE 

ASpf*"?**- tsWJofc. X, Hi 0 (b) (DP^i 
0, *3ff»£ [%] (cit^JLTffi^m^ [mA] 

[0 0 3 5] fttc, 1%H 2 /N 2 #fflfTF T-H 2 0£ 
0-2 0%*t'«ft^«Ot« [mA] -ttJE 20 

[V] Lfc 0 -t^3B«S:Hl l (a) 1^ 

-To Hi 1 (a) flft»o**»BB«Tfc 
*5Jt5Hl0 (a) 31115^ 

aurrsw*a s -e#a. mi-, hubwbei. sv^ 
**as [%] itu^m^ [mA] i 
(b) tc^-To mil (b) <Dm&£*)s fcmmm 

[%] |ctt*ttJCJt«LXaAf|« [mA] 

[0 0 3 6] fcfc, **a^©RrJBtt^^otlltB»tt«: 
WtLfc. 10%H 2 0/N 2 #|^Tt'C 1 H 8 

(a) , (b) Id^fo C 3 H 8 #*, CO^CTt 40 
fc. ZtM, C 3 H 9 «fc 6*** X 

i±, c 3 h 8 , co^h 2 ot©sas^J:or*rt*Jx 
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[0 0 3 7] Hlfefiq 3 : *JL«7 ^ * -*-g&0#*i§^ 

SrBHELfco #*aft*a s #*, «I0. 0 1, 0. 0 
5, 0. 1, 0. 5, 1, 5 [m L • mm/a t m • m 
i n • cm 3 ] T?«J?0. 3 mmW^fTyU S "fSS 

$if£LAc 0 -fcyiFX?-«r6 5 0ncft!RU #*B£ft5 
[L/min] , 1%H 2 0+l%H 2 /N 2 (0#HfC 

o. 6vo«F(o«sfp««isr*«>, a«©*^a** [m 

L • mm/ a t m • m i n • c m 2 ] ^^fD^^ [m 
A] <oM«£*MLfc. 3B*Srai 3K*W% *ft*J: 
#*a£C*rt s 0. 0 5-0. 5[mL-mm/at 
m • m i n • cm' ] 4>fiH"C, fifbSSE*!: #*a** 

$)^&£LTIi, 0. 0 5-0. 5 [mL • mm/at 
m • m i n • c m 2 ] (Dtf^a^Srfcofc^TLMEfi 

[0038] nam 4 : h>&m# h>mm 

<£>&JK<D*lAffl;£ «b tffflHtt* ^©^b dMc-f 

Kr^^^stR-hjce^flis/rn 

It, CaZro.9 Inc., 0 3 -. ^-^^h±(CFe, 
Ni, CrOteJi' (ftmmfi) *tt»£iBA<* 

EPMAKiSXll&SltT-Fe, Ni, 
C r 0>#tfHfe&S 0 * 0. 1,0. 5, 1, 2iEflF£tt3 

*o*»«rTB«3lc»r 0 Wffili, ft^ [O] , #a 
[A] , [X] ©3l»iSttW«crft4ofc. * 

^fj;^ T'Dhy^^MMAi^O. i% 

[0 0 3 9] 
[^3] 
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£3 : m<&mm*<D*totov&tim<DKK 
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* ft 


e a * 








(0.1XH, /«#S/10%H, ) 


















0 


0.14 V 


o 




0.12 


0.14 V 


o 


Fe 


0.43 


0.12V 


A 




0.8 


0.05 V 


X 




L6 


0.01V 


X 




0 


0.14 V 


O 




0.08 


0. 13 V 


O 


NI 


0.45 


0.08 V 


X 




0.93 


0.05 V 


X 




1.4 


0.01V 


X 




0 


0.14 V 


O 




0.09 


0.15 V 


O 


Cr 


0.32 


0.01V 


X 




0.70 


0.001 V 


X 




1.55 


0.001 V 


X 



[0 0 4 0] 

[0 0 4 1 ] *«W©*K*^"fey*^*5t^-C, 

h^e»ttB*««Mt3a«-«5S: (1) : 

AB,- S M ,0 3 -, (1) 
[it*. AliCa, Ba, S r d^aWStlfc^ft < £ 
t l«©7C*£*fc>U BliZr, Ce3ft»e>»*S*t*l 
'>4< £ h im<DK%£$tt>L. MliYb, Y, S c , 
Zn, Nd, Mg, In, Sm, Dy, Eu, Ho, G 
d, Tm, Ca, L a a»6S«£;h,fc'>ft< 50 



[0 0 4 2] Pt, Pd, Rh, Re, Ni, 

W, Fe, Ag, AuJi^l«Jiim<HllW 

[004 3] £?lftir 7 5 j/ * S«3)S*?LRr /u 5 
Stfc?), lO^lW^O. 0 5~0 5mL-mm 
/ a t m • m i n • c m 2 "0*3*»B 

[0 0 4 4] *»«©»«[5S^-fe^1Mi*5t^-C, £?L 

[oo45] *&m<Dmm&,tfxiz ^wrn&ifm*. 
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15 



16 



[B2] :/n hyfi»ttBM*«MW»ox»B*rO* 
[13] *»Wt^flWo***«>«3e«*4r^ 
[14] »Blttlcr*rt**ufc*BWf4«>»S5««ifi« 
[15] iftBttlc-cllffLfcltW-o^-co. S«£^y 
[16] »Kft^r«ffLfc*C»^o^-C<0, 

[17] mfcni»K<o&M4 ^e-y^xftte&w-tn 

[18] *«WlC*3»6'feVf-*-?^— ««>KfP**Ift 



[19] ^Wl-feJtS-feyiMR^©— WcospffiB&U 6 

[110] MMCCjSltS-fcyf'X^tre 5 O'ClcJOISS 
U a*»H«T-c***o-i 0%«>tfiH-e3Efl:*-e: 

[Ill] *5SWJC*3lt5-fey^*^©, l%Hs /N 

[11 2] *&W\Z&tfZ±>Vm*<D, 1 0%H2 O 
10 /N: #H«Tt^n/0 (C 3 H, ) #*X«:-BMfc 

mm (co) #*fro^i%*T?KteS*fc 
[113] 

1 : ^ohye*tt«6# 

2, 3, 5, 7 : 
4, 8 : TA^-*-*E 
6, 1 1 : 7"p hyfcjgffiW® 
20 9 : e&fc— * 
1 0 : 
1 2 : 

13:fi4y-K» 



[12] 



[13] 



(a) 



(b) 



(c)' 



CaZrOjfcASTMT*-? 



j iL 
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